Ontogeny of the calcium binding protein parvalbumin in the rat nervous system.
In the adult rat brain, the calcium-binding protein parvalbumin is preferentially associated with spontaneously fast-firing, metabolically active neurons and coexists with gamma-amino-butyric acid (GABA) in cortical inhibitory interneurons. Whether this is so in developing neurons has not been explored. To this end, we have used parvalbumin immunohistochemistry to study expression of this protein in the rat nervous system during pre- and postnatal life. Our results indicate that parvalbumin first appears at embryonic day 13 in sensory system of the spinal cord, in the vestibular (VIII), the trigeminal (V) and the visuomotor (III, IV, VI) systems, and develops rapidly during the following days. In these locations the expression of parvalbumin coincides with the beginning of physiological activity in nerve cells. In the gamma-aminobutyric acid (GABA)-containing interneurons of the cerebral cortex and the hippocampus, as well as in the Purkinje cells of the cerebellum, parvalbumin only appears postnatally. It lags behind the development of GABA-immunoreactivity by 1 to 2 weeks. The beginning of its expression, in the cerebellum at least, coincides with the arrival of excitatory synaptic input and the onset of spontaneous activity. Thus, during the development of the nervous system, the expression of parvalbumin is subordinate to the establishment of physiological activity.